v>ik WHS. orK im nMKA 



t KtH tto 1 $ ti t 111 S « iKr S'^ O W-j^l iS^ 

<S ^^ K ( HK i ^. V 1, 

\ \ * <i \ (.N 

*1 M *i M 1 BLi i3 S< L4 s 1 SitV BR, ;RR, 



y W >l\ It 

a*? 1 r n_i \ CO *K ^fcti I r <r t > t L I 

Nv 0^ a nan, "^^^ i >.-^t' ^i i ^ r > ^ 

f tt I ^ _ I, I 1 k rt.vl WLl d I lU* (. -1 K 1 1 



ts n -■v « vi ^ cr r J t 
r i- i SI r-i \ 1 n 1 \ ^ [ i t 

H^LK i I \ ^ T ^ f\ \T10 

I tLN r H X r J - I Wis. 1 . i I 



1 T-^qu It ^,.4'** , \ i^f-, ri-i. r > lic[ ^ -n^i - 

""■^ 1 a? V ' t n IT }? *->irL.^e' l tr v\ v r HI ^ 

I ^3. k ^ % t*- '-N t -V t ..to a n'^s, ^s.t t<^N ^ - - o^i -n 
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VVasmgtoa., Di.... i 9^4 

I lit -^v.. Ms All, ",.-.] ^ ' >' V \ V 

NO: llOk 



4 

i ^5 n f-'^^sT-xoa c:\ o.^. Lsju L ^ s » J V w-" 

M ><:r V.^ \p \j 2^ ^, [nL.-u 

a ^hs- \- T ' u r 

f . ^ 1 ^ > L.. J O L \x ' 

m ^vo-^r> d s i^^. ^*L- i«-r T ^nv 

recste*« in Six J \v,^5^ 2 ■* x 2 '-^ r j r '^h-^c-^ *i^"mt ir^i^r 

motlerateiv smnaect coadm-ons.. 

to i "*^lteo j^vl:, >*je ♦^ci ti^fti. c^uji e J MitiCj^-^k isi^^v^ t ^ 



'ffQ^ra--: .u <£0 '1^ N'OS 2'^ tz-J- ^ -^^^^ I'^-S-^^^^ .^^'^^^ 

7iu-:2<^, 2;ro^:. .■Ms-s'^t. 2^s;, xio . 

'Kv^ictj SHO ID vcs iih '3^, .-s>r^ 'S^-^ss 21 
2?4, 242. ^^-s-^iL 2^^-:"^ 21%'^ 2<^oo9j .aid j*^---"" oc ss 

Lr n.athi^r arpsct^ of'n* aub*eit m>.^nE;oa rrej^cds >jic dsagne^it;;; 
'luiurjc -^xii^i^n^ ii-joiuit' v^btL' t>su.>tl jmjir. <^j.in*.i, ajs^^i. 

L^?r p«!:s.snc^ ^tiJ <ts-ora ^>H\;nnUv-ei ode --^ruTiers L^: ors ^^roCH^d^menL ;he 

DMA iiequmc«, 



6 

sequsR&« thai ^ivtet^dizes ^i^^ oha.OESucjsotjd'S psxife. Ij; ^iS)'-'^ tcbbt^diisc^ss., the 
oUscTiucl«05>tis probe oompnses at ^east aix)i« 15 catlssiio^iJ fsucieoacies »f suc:^ 

Ix; yet ojiK^uner aspesl, the prestitn :sivs3iJjoti ^m>v;ae3 .«usix>iiis.^ bglh 
sx>Uvclorsal tri0f.cK>3nai, IbsU bm4 ?o iht; pcdvpeFtit^es Je^nbcd strove, cis %vcU oi. 

BRiT?.F DSSn^irnCN OF THI, QRAN^^N^B \NT) SlQlTNCE roENTIf-'IERS 

M Arena.- :v oimsiin. tb? ^ao*-*'! A^' iati'ercuios.iS ^\U§eri =^5b afsd LEsvftiur.e 
Tb-K-^ i l^e Tt «id recomausaiu 8sb sign* 5^. 



wo 



seri from M tuhgrcuii7si'!'mkctt:.d m4 UKmfecssd tadivicuass. as cc^mparsd 5o tfei? 

Fsgurs shoe's ;jic s-sacisvsty of r^ombmaai 3Sj kD liiid TTjRa^ S 
aj^tig^ss s«;ni fern M ?ji/?er.TM^Vxyi:5- panssss, ?PD p^sssnv^ dossers iirid norrsai 

F-gurs i£50ws ihE f2a£::ivi[> of die ajitsgsn. Rj^a^A ^^vsiK kX' 

sisgaiivs sera. 

Figure S ss^o-sAf ihtf r$ac'4\-it>- tifihe antigen of SEi^' ID NO ^.sO w.un sor^ 

Figure ilhKtralcs tbs rsi^iivity ijf tfes: rscombit^a;;!? J4:u;g,ea TbH-^v 
iSEO il> XO- L'^"! -^uh -^-era fVo-m \f mfj^yrcuh^^s ^^hd^ws, PFts iXf^njv? donorv; 

F;«ure i^s ;UuaU"3ti;s; the 'eiCBv^n- of ths rscombmsBt -iRtjgcxt- T dH-',;'; 
iSHO ID NfJ :-iCn vv£^.n licrs ±e;5i ,W .■wr^ri^jwa-s^-j pslienls smt tiom ^Oinul do^unrs, isiLS 

5»fii$rect HLlSA 

'>;comm*-iani antuer. T^ri I - iSLi" ID \0 40) 'a sth i.srj from M ituf^Ti^^i -^'^ iise^.i" 
oiEd iVonj i^oniisj lisnars -js dsJterniined by ELiSA. 

Fsgurea HA-E i^lussme tb? resets viiv of ^hs recombjjm^i; at^Sfsins MO- 
Mf)--- aiid VfO-l"^?, raw>eci"sveh- wuhL a-era frsfi'^ M JViVrrw/iASt.T 

paticmii sad iji^m nannsl do^ior? as (ieteirnined by ELISA. 

SEQ. ID NO. I ss ;ti£ DNA s&queticssor TbRai 
S£Q ID N'O 2 li^e DNa t^eus^ei^cs of T^jftilt^ 
SEO iD NO : 35 the r^^N A ^equracs: ofTsR^S S 



SEQ, m MO. 4 m m DMA s^mses ofHiaal 2. 
SEO. ID NO, 5 [s DNA j^uer.c^s oflT^RaLv 
SEQ, ID NO. 6 IS DKA ?«q^^fi^c?c<f TbR*i^6. 
S£0, ID NO. " DNA, iist^wencs s>f Tl^R^: 
SEQ. m NG S 5S the DNA ssqueacs ofTbRalS 
SEQ. ro ^^0. ti>e DN.A 3eqa«nc$ of T>R5l9. 
SEQ 1I> NO. 10 is L^.eDNA.^e^U(ir^cfi s>ni>R.ii24. 
SEQ, il) NO. 1 L IS difi DNA sequence ofT^bRa^t 
SEQ [D NO i: js DNA scaLiencecf TbRi2S 

i£Q ID NO H DNA ijequsnCK "F^R^A. 
SEQ, ID NO ^ ss the DNA sequence oni>fe3. 
SEO CD NO ^-ihe:DN\^Ac>-jur;j:jvC-;uT^,^R.^^2 
S£Q. s£> Nl,;. : " ii. list; DNA ^^Kqtsetsc:* s^C "IliRa^ 3. 
SEQ. ID N"0 l3 i£ the DNA sequence af TMiaifj 
SEQ BI) NO \-) !S ihc DNA ssi^'^.isnce orTr!R:i4 
SEQ ID %0 ■:-rns?.feDN'AisqaCTK~of:i>R^^,J 
3E0 IB NO, Uis DNA s^que^c^; -.rrbRaB 
310 NO 22 :s ihe DNA ^:cqiiscncc ^mTijRrC 
SE5"5 ID ^^'(j ;3 :s tisc DNa ^equsncc ijfll?RaD 
SEQ ID N'O. :4 15 i^e DNA sequsnc? of >'YWC?G, 
SEO E:^ no. it. ih^ DNA s$MU«T?ctf of AAMK. 
SEQ, ID NO, ^6 IS Uis DNA .i-squents oflbL-Ij. 
SEQ, © NO, $ '.ti€ I>NA s«qusEx;c a? 7l3L-:4 
SEQ. IB NO ss DNA «equ^n£*.>f 'n>l-:;. 
SEQ. TD NO. 29 ;s DNA ^^qsiancs ^fTbl-lJ^.. 
SEQ, m NO. iS tj-5e DNa sequence ot ~rhL~y> 
SEQ ID NO r 1 she DNA ssquentfs ofTnHo 

.SEQ. ID NO. :;: :s Lhs dna. ^^^i^^i^^^a^ <s,rnjH-8 

StO NO I-:^ ^5 m« DNA iequsjK.*? Dt" TbH -9 



















SFi 


NO 






s-^ 






tilt *\ \ en^,* H TbM ^ 


s^^ 


" Nl> 
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sr^^t n> \ ^ ' *i JeJ,u.sj a u I. d ^'xqu.-i-s? ^ ' 1 
h , IP Nk. S I- e lu^^c ii> K ^ > '"'-p > 

St, ~^\r-^ " isL't ^uMi C^Jr^.l^l •< ^^^^ . 

'"f'^^ ■s _ '^1. i * I ) , . ^ti 1.1 '^^Fo 



SLQ \<> 1^ tfefe L>K \ !jv»t c^f^v, ol Tbl^ v - 

Si.* < II' \ t '^iHdau, no x vti^r- M^^U v * 

Ski; IDNC ^ the r\-L ss-Mu^nc*- Ijj!^ 



12 



sFC r N . i sit N ,,Tniait >tot^ vt.Jv >, ^ ot '\Lr^^ i. ^ t 

EQTV > .H-erv^ ^t'f'bn _ 

-^t ir s e t\A ^-^ .L- I ti ^ 

EC D ^s. ^ ^ 



0 e^i.'-t.a^ 



Zk} id 



i: t' v ''mU? 



" 0* 'fix. V ♦ubtf'x^, <v 



^tvlbN^ SIS -^N^s^u & ^ \^ : 



W0 9i§iM21:jJ rCT/yg§'5>/i03MS 

IJ 

SBQ 10 NO: 157 k tfes p^sdisced mjIbo sciil sequmc* eac«f|.ed by tfe* re^tsrss 

S^C 1-^^ ^ v^-ji - »; \' 

S>:<(^ ]!■' \^_^ ' s IN- '-(^ 

SI 0 ' I , be ^" r \ \ ve.u^ejiL t of 
"itU ^'^ N J ^-t-* ^it; D\ K ^-^-ciiencc: or X^""!! 

SEC IT \^ 1- the D\ ^ c4\stm- oi \^ - 

-U b -^K " s I « r\ s'-xiLj<*L-t. X?* < 
s^HC "■-^ * sire" ^ectu^'^ua 01 

^FC ' '^''t p ediCseu snnO' <&'*a coulee srxc^dec: b\ the --s-vcrsc 



wo 
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i»r Tf ' i i>e prediceii immo stcid xSt^aetH v of ^^IT^ 
^ - ^ Ml I >: i, it^ -trtjsiire^ air, n3 ui * •eqaoi^.o ot <Jj ^ 
EO IL^ M 1^5 Jic -^'^tsctw m. ^. ac 4 oj Rl} 

^■"0 D NO ^i* t^v c tt\i n-, 1 d esii n t ^^^^^ 

^ "^^ ^ ^ _ ■i^ „' ' 3?^ d^>^A n ic '^T^'^v.'^f on of a fysson 



IBQ ID MO: |if k djs 5" 0NA saqiiescs fe 

SFO '^"^ f'^ ''^^ p'^^si ■^^-^'i '^"i:''^ • 2C{ii <ii£s:s.Jt ice "-.^r VIO-^ 

SFC "'I^ N'O u -m ^■'■eaictec: ^urmo ao-Jd. sec^seTKe tor 'O? 

SI 5 J \0 ► the Of Xt.^lt; 1 «T *.nO O^-lv* .K0Us;3 r<.f M(> 3^ 
SEQ ir^ Ni„> V iS'' ^r'"Ci: sinmo ik^d ^sqaen- * for I SER ^ 
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SIQ n> MQ: 2?9 das pre^otM tmlxK? aeM s&p^ee fe ISER-IT 
SbQ!r\'i h.e r ^*t-'-'ti Ji d eaut 11'- 5FR 

r N'"* "^1 Jit i^t^w^ i^'ciL itx^ g^. J ^r"'n<" or ?■ 

_^ '^f ^-^■['-■-y p% i t - » f ^ ^ ^-^pjcriicrit 

•qtii * \ J t}^^ iLt ^ 1 ^ nc 1 n r^ivsTse 

^^^^ iL'i .1 s nvJ vr-n i i ^ v A \ Ldue^^^ lo '^^ 
nFC ; hv i-e f^i .'^'^ V ki t,. 

bs:< IP N h-v, I. f "ist ..DW squ^^t^ Gi.) 

SFC IT N i^*. ^ ht -'^tr I iWvequt^i.- f'^f-iln 

sec "^^'^ '"^ ^ K *c -i, ^ >eotJv.*L E:r.^-n ^ 



S£0 ID NO: .s dets^med cDSA 3.t^quenc-s &r Hrdst^-:: 
SEQ X) NO 50?^ ■•iete^suned 5' ^.DNA Sffquenc? tbr Efxii^vl? 
$^0 ID NO; JSO'"^ '.s tlic ie^-ftmv«l .DNA ^ei^^icrx-:- for Lrd:;:^ 4 
SBQ n> \Cl ^ H,' ;^ the ^etsrismeil 5' ^D\A ^e^qy^xce lor Hrusr^-.r- 
ScQ ID \X); 3: ^ 55 v:t6 dei^rmmsd r ^:r>NA seo^OTjce for tj^sr^^ !^ 
SEO NO Jl : the dfirsi-?mni?d 5' cDKA =iequene~ fer Erto^ , 
SEQ II) NO' 31;? th« dstss-jjitjjevi 5 cDNA sequtncs ter EtiIst:- ^ 
SEO ID NO" ? J 4 IS ihs aetcfsmiReti ?' oDNA ^■soufiE5JL;£ tor ^rd^;?!-:' 
^l;0 NO cetfrraiRcti 3' c ON A KkKKnoc fjr lirdsr 12 

StQ X> N' y : s c s flic; ,.eistts^>wt| c-i)?. A .-ieq^erscs; src Erv.hs>::- 
SBQ [15 NO. 3! " ;s tsje ;i«cfiamsii 5^ cDNA sea;ier^ e sor Hrd^r^-^^r 
S-0 ^I' NO "IS s-i ^'--^iJMVe^em^ms^ >^ cDNa ^>^\^sa:ce fo? F.?ds?i-l 
SliO !I> NO 51^' lo itLt' Js-^e^Tismed ::>N A iSccuw^i; for Erds;s-: 
SEQ2>N0 3::i> s d-s-ten-mmK' cDNA 3Kjue;ics for Encls;:s>^ 

SEC' ID 3:: is Uis ileT.TJTiTDfd : cDN -V .eq«.-nc- for fcrJsL^^^ 

^sEO NC- >I4 s pjif ^se*«TT:iiT^et5 ~ vDN.-\ .^^-^^j^^f^r-;; for Hrasr-. ' 

SEQ ID NC tse viss?;rmmsii :■ ^ cDN\\ ^ecsiset^ce Jor Erdsr :: 
SEQ iB NCj- :2'^ s '.r^c aeiem^mtftl cDN A ^fet^isen^c far Erdsn^ J : 

SEQ l*J Nt-3 :s dst^rm-yastl 3^ cDNA sc^^^tT.sie :or EM5t:-<5 
SEQ J? NC'- r30 K tn€ Jewmm«i .-^ cDN A ^ev^uer,cs *bT Erdsri^^'^ 

SbO TD NO iJ: IS Lii^ det£m.i3ic4 : r:Dli\ sequence for t-ris^-^ 
i£0 NO oetennmfid 3" cDK^ ^^^quen-:c for Eidsji-: s 

5FQ ID NO i< the .ieis^nu^^rsl ?^ <:DlS <\ ^equtrsic^; Sfds;vTJ 

SEO a> NO ^St' ;s Ehe aeTerrrs5;i??^i cDNA ^equsics :m r.rdsnO^ 



W 

I'C '^^^ J-^'* ^ 4«t?niiined ami?3u jjc^vI. ^e»|«^cc or spji ' 
x'fcQ 1 \0 Ux* js a aeterm.n«"(J ^itvi 301 ^e'C4)«';ii, ? for ">TKi? ^ 

>;fcO NO "4 Us tbc sec,>j;cRcc' it -^nrnfft t DV- " " 

SP? ;D NC '44 Ihr ciffd isersce ■ ifrnmer -'^^As ^ i ^.i"! 

>l: ID .C -45 a 'ttv- ^N'A i^jysieTice -^i the : ^m.^esj^ji flit' < 

SrO IP N{ 541^ 13 ^tro <icia equmce . t f\^:r-r. p^tem H^r ^ 

DETAILED DESCRIPTION OF THE ^KVi^NTION 

mvcjjtion racju<se, b^c no? :utute=(Li ^o, sc5ia'ft% ,1/ rwji-^ r.-3</ns;^ ant^^geas \ "n^^bbie 

M aibii'-fi.^itiaiis ■zukiis:^: SJtraii; lier«nn. the temi 'poiysseatids" fifscompassea. 

ajsitfio .H;id oasi.-js of length, mckidiig fud lesi^Th proJS3r„? i: anngsnsi, wh«r«i^ 
the 3Jt>-t^o aciii ressduss are krsi.sd covaicsl peptide '-^.rinds Tnis^. ^ ]wi\piq;^n<|e 
ct^mprssiag ITS .isiu^ei^t p-ostion i>roii.s! o^^tfe m>vs antsgsns iT^ay c«>tiss5i. entif^K onbe 
anngcCK oorrs&n. o-r may ^ciis^a-in aJdiaonas 3^Q?^£t!<:;^, The additsoisaJ sequences mav 



W 

^'li^mii'i.Ut tha; 2N ,1* .east f^re^or ite-^-^^^iTcna th<; arkob^iu- u x.^ei. s-vjfo 

^! jSi,'j^K. ^ n^-; ii^ nTfadermjL' osin r&^K>>t^:*e P^l hsxi^ .i cist f^^^r 

^T"^ tmi^^iron;<5c o'^tJsnie-. .v^t&i:*.' j.itcnamei Kiemt^Vs^ mfxtniB^ 

\c iis^i ^ r5«;?'^^it sl??!. "iiivn' li- [.r ^-^ c'; m m m\- 

.^ iiiK^nf\ii£^^ T ^^ottic-^ ^niiiv ^l, d dvu ^ira^ar o "^"'■'^xj'^.e -.icr tbM --i-m 



tbitowsg groups ■:>r OTsino «jds rqjres^it com^n-aflve changes: 1 U ais. pj^, it3i\ ^lu, 
jitp, f iii ,i;r.. ocr, Ti?. «„^-%£., t-'^^, "Kr, K'l siJ, Jr, Icu-, aU. pf>?. ;'v5, cu^-g, 
md i5>p:te, m-, trp, m 

VanarvEs may ^so, or aUenjativeiy, coiusiji 4>tbRT juvxliBcaUoric;, 
nCiMir^ ike iett'GiOs^ ^sin^is ^-^i nsma ac'oa ±ai ^m^J^al awliis^'^cc' -'i the- 
^mtjgs'sscr prcperfiei. iCOL^ndar.' stujcfure isnd hytiJ^^ijaihsc- aatJiJ'e of the poJ>'pqjt]d« 

poh'-.45?j, nr K- cDhariCs binding of the pi.Hv'peptii.k to a sobd supps" For cx<iropie, ,^ 

iiisclconLSc -■■t;(fifir!ce in isavtn^ ^-v^i? or m^->rs Rucies^^tidt; deisaoas. s^sb^attmon-S or 
sddi?i-0R3- Sl-cU .rUiHti ru^^i.i^>ft^ sTtiV t't,' '>^;ni!lv iRirftducsti using iTUrtLiL>£-«:ie<MS 

ex^LSBpic, .-jy AdsjL'sian ?t iDS.-- I'l'i}. Nuckoisa^ vat-iatics ;-nsi> aau^rniH 

■^equcsKss pf^iseta&lv ex^^sbiiai Jc^is,? atKJUJ "f^^o, rnose p?x.':sj5ibh- jt k3.%t .uxi^Jt c^^'^'' ^ ind 
mosE sreisrabiy o.t kss; vUx>u S^^)*-.?. idfinKtv to ^as rsx:5:sd s-ca^f^nce, 8uc-h vanan$ 

■*\jshKS os'3[' T^iuvalcs c.5i:h d SSC. d I"-,! SDS h^< ''C. 

"fu«Km poiyoepude" a p(f^iy|>epUoe Ci3mpn$,i^.^^ ar leasi one of the abov*; ajm^enic 
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link&r sK^juanc^ , Gh--Cv?"Gly) that doe$ not ssgmjsc^tly <Kmsi5sh the sattgeftu; 
J or \cr< , -^.2., T^pif^d J u ^ v' * s^n^ y s snjcsdure;?.. For ej^anpss^ s^jrabs*; 

X ' K t Kif- f ^^ f ' ■> u'ji -^sC Snnri! rfj^^ ^atiors '^'nt-'s 

suxn 'TIS '^i. "iTCM ^i;- s"nue ^ed ajr» flie --.."^w T^a^ tt. ^^rcTOT.iS'c, <^ 



are Mc^re 'T*-^^C3.]' 1^ iisn^^.'^s ^a- e toe 1'-^ \! ►vi^j ler^ 

jj-^'x^ ^ -xariri. Jr-^ irq:^rsi.i;'n*ar'i,c Fl^isA, ds:?.^ss s-i.irs^ n^^ir ^?.*^c-^' 

considered posimT., 

Fundametiial It}}min!}hg\. 7-0 ei| , Rss-sr Press. If^^^j. ps-. J;4504"" Jiid fstersacK €;iexi 
of thesisiia^ sadujea me h\] knph mi^sn is^ amods; ELISA a&ae^cnbed riefeirs, 

>Q suppskfs suc^i as Appisttd BbjSystsais. be . Foster Cay. Ca. mi ma> b?: operated 



34 

s mVlU ^ n-^ix merit's ^n-c* un-^ ^' tn-,i i^N \ v^queicf- -^mv iiv '^"i.ra u v^jt's, 

I. T^o T art 1CH T^eix .-J, -^^^ u ei im. ■^r^k-r vMt-- -ea^. xi> ^si^e 

kg:; 41 a?>xj; ^0' . w?. inon?- peterab^y si least sikntt '-Xi''^. p^ire ^T^ii rsiosi 
■^TS^E^ar^ V ^5 j^ii' jbtji.; ^^'''^i^ pui; F fr .oc- n !.h-- n^eihotis descnbexi herein, ho'iv^^v^;:^ 

I- -^tnsxr. srec;5c srsth ^lismsiis, the s^bisct i!av£:i^?,t<?r5 disclo&c-s 



25 

■ a \ r-I*T^ \ il %T Am a i ' e \s.t Tir '^r - ^ n 1 C \ 
^.In V „.-A.iE.- i xStiQ TP \0 

Cij 1 lu 3^--' t ^n-'T' -X^i ' J 13 \^ -lit, \ l^''! \.St ,1 ir 

NO; 1201: 

'I ^ J w >^ -s ^ U^ou ' G . ^hT 111 

vf 1 Xct^-Asst-'i*:^ GiU' i.vs>Ssr^ -Jd-Thr-^^tr-^ >'^A .51- Tr^r- V^r- 

ammo icsd ^^auer.os ftsjich i.^ stovidcd sn SEQ N*^' 5j .-^ DKa .toiueftci 



26 

atnisx^ ^ctii ls pn>vtdeti m SEO ID NO 9~ \ DKA s;e«iuer.cc coErx^wdifi^: 

sjitsgs^n lit i^ife-cl^^-d u: ^£^^^ ID NO ^4 sts aediiceiJ ^'n.tno aciU scqsitftce s 

30^*-^>epl;vle^. comprising 'e^iii an ssnniisiiosemc ps^rtson .sf ,«{ M taf^^i-caicsis Jiiij^ert 
::5K^v!ng one .n-|}ie tbUo^sng N-temu^tl ;^«?qucncc£. .5? .1 va^t^u uher5?i>5 'Ita imer^ 

CTSc-x-rxS? ths ^ng<r;^ ^jf sj]^ dbo.v^: ^s, pn-i^-ideu isa THO IP NO w^m the 

Ova-'ss ji-iiKt5c^ predsctea t^Jl-.i^nsiife jsiE^no -icul -;&ay«nee b?mg pm^idsjii ik 

NO: 134 

"'iiiVp^ot L ^o'U'^'-s ng t '-St a.^ iiH gci^i. fKifi o o* ^ M i.'^-u sm ar 1 

tsK" ot he ^ro vi^d .\^Lifi'iic '-!ict>ded b> (4« iht DNA s^^ueiiires tM" SHQ ID 

><o- : ^ 84-18S, s-i^vi'^o, 231 :?i4 25"- 



242, 2^1^251. 25f>27K 2S7, 288, aad 298-?3?, (h) ccmpteeaw* ofsach 

tlw pm^em sn-v-entsor! ^ ^ ksiow- inh^rr^hsi.^ anagm. such as the 3? [;D .idTs^st^ 
hnk&r pcip^kle ^e■E^% f^cu liv? m"^; aria .le-soru^ po-lvp«pud2s 

trziiiiL^tk>£5 rlkt h"¥X> D^;a seousnce? ;ntn a iiEiiiic b^jos: ?)-r?Me:i3 L^ui t^siajn? me 

lis s^oid^" j:^d *er ^ n am<^i, ^ ucs a pept^d^^ linker ieqisertce 12 incc^mMS^i i.;^?{> 
•^isw ir-'CL-< V -iX^i^ cjc^nasjes ^vd] known in ^h«^ ^rf Sutial^^e pepr^ie 

tac'on^ u^ri^' ^s.'<*'*vd vjv^ kiiker sequetvces .^otium GK. Asr ar.a Ser 
"CN^cu.-s ^ -^^^^ rat ,1. iv^^irf, s«ch ;.is Thr ar.-d \ls n>ay ^1^.^ u^ed m ;he 



2S 

MM. d€,%£ m USA ssmsmsm, \m6; us. mmt m>.. 4,931233 ml uj. fw 

No, KiSO Tiis hnker sequeTKe may ta-? from s to aixwi 50 gniin.o acscss. m i^Kpti. 
PstJtide finite? ,5e*3ueT5t;s?. ;irs so? req-Oir&fJ when lbs First asid ^-e-iorK! T>ohpspnx)«s- hj\c 
5iOR'«i&aitial N-sJTaunii .iiu^Ki regiwK? thai i^Afs be uL5.<'d ^■f- sepsi-ass fluictoaal 

aaothsr aspect, the ptesisit rnvsnaos pfDv^ks meihocis for iisgg d::^; 
more of the >3ixy--c p'3i>-p«Dridss. ^c^r^e or m combitiaticsEV In irribodimsnss s> ^'►■hssh 

Immim. 5"::4Sl-J4S^, iyS9, -sn&'f i>c ociudcd. As iifmn, a '^'mr-hi.-^cJ, ssjtspk'" ss 

■aKiL ob'^-vd snntun ■s-e-nr. jIj-^u-^ v^u c^fe^-o^Lf.ir^i iui« -^r ur-^e More 
IS ptefsrafeH', ^be s^Ttpis is a bkXKl ssnam or pis&ma sampfe obt^msd ax>ra a psaets or ;^ 

isi ssTLOo-diiTisnsj ^ri -.^hj-iih jni-irc ifcaii one ,iOi> i^cpsidt' lo cr^np^oved, ttis 

tatKl TO iietecj ^njVcuioii ..n ^.w^piss whers the wo«i<t dsKxiesJ hy sj5om«r 

usmg sach polvpept^iie mai vsdudiv jo c^v&]\m« seruirs samples ^,>b5«itss;iJ ^rom a senes ot 
25 piUiertts biow-n to infected w^ih M tub^r<'}ik%sii After aejermming wliicb sssaplo 

site ^cirapses ?ssv?d Sucn poi^-oeptides ire comp^cn^enTai". ^^-s^f etjnr^^e, a^T■^^^^RS3Ilate5> 
2> j(!''f, v>t ^L-^-fti {t«>7t ruMJV'tb${^-iritg!.-sd .ndiviilu^li asissi- ^'c fat jiiubtidixS ^^^'^ 
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sattsmviiy ol a d^piosSK tsas. 

'rhere sr? a '^'smcrr o: assay tbrmat^ kno-^ii to Lhose of craiaarv s^ktll itt 
She ^ «M tissng cme f:jr nxs?^- poKpepfsdcs to detect aR^ibtxl^cs- i.n a .•lAmpk :W. e.g 
Hjarknv miSi. Wife, AnXibixiiss A Laborafory s^ianuisi Cold Spdng Hifbos Labi>r^tory, 
i'JSS, vvfucb £5 succftTx^mied b^rssisi by f«j?frcac«. is a pTsierrsi:^ t^b^^dixseui:. she 
5Rvolves 5he use at polypeptK^e immobUis^d OS a »ht5 ayppor? x& hxm f'smsve 
the aatslxxly thsts ibe sampie. The bosisij aiiulxxty avtv rills'; be deiecs&it iis-ms. 
iJeiecnc^! rsagsm ?ti.u coas&m^j rei?oitsr ^^ssp Sujtabk dersc^iou rsi^ijjsi^ itsciiiije 
.uuitMxii^s -.hill bEsxi 5s> - he iU^5ibody.^os>pm5de c;{>Tni>$-s''; .md knv po!'^t!?t!-(kJ-; !;ibejed 

Kisc?ii> ^Ti-sy be iiU\u&>^, til -A hj.-:ri an antibody tlmt buidi ta the pij^ypepGd^' js las^kd wuh 
A rsfx^nf i5"&iip is^ti ^Briw-isl r.a biml 5o ite kEnmobilizs'd andgen afl^T ir^cubatuM of the 
jincigsii chs sitmplc. The -sxi-sai ;e> *Ksch «omp!;sitents of ti^e iiiit^pie mlus^ir the 

in .he U's '^'i'hich ihs sum&n aisachsd. F^3r .:i\:iKipje. ;:a5 solid supp^jjrt 

may test ^-vesi m a n^ii^rxnner piate or i iiitrocclidose c^r other sm^Abis msmtJ-nsr!,*, 

piasiTc snaie-niiJ iuch ^ ps.Mv iiwrj? or pi^h'viBVkistondcJ, Th« o^pw^a r?i;sy ils^o be a 
msgncjsc particle i>r a iiber osnc Sanson btich as chose ;isscK>«<3:4 for e:-;at?5|>!S, ■rs l.S. 

lefchsitjtscs ksovvs to thc^xe oi oriisn^is^ skdl in ibe an. wmcb are amply ^^e«cnbea iii ihs 
pAt^Sit fiterarsjr". b the coni^x; of sh« ssr^SKtK mv^sius^rs, tertn "bouad'* 

jwEisch oiay be 3 .itec!: isnkige b«t%v«wi the aRagsr. ttmcJscmas grr>up% os5 -ije 

a a mitL!-5tit«tT piasfi of ;« a me-rn^snsj^f; i« prsrfcrrsd. in s'tich ^ssk^.. cufeoradno nTa> 



3IS 

l?s acatgvM by OTjaetmg die- poivpe|5EMe, k a sailabte wsih U^e ssiM sHjspan 
for a mU^b .imosiut of tsme Ths coniact fuufi vafies wills temperature, ^ui is. "vpicaisv 
bcrwe*^ aNrx ^ ho^ it^^J I Oitv In .'STisrsl, cT>ns>sctsnEL i well ^ ,iL:t\ n;K^ri ntsi 
plaie isuch ^& p»Eys.nT?ft^e or p-Av\ u^yichlondft) *uh i^s issiosffi^ of p\>i:>peptMfi fM^gjsig 
f iro-c?; Voo^i I'-r^g k ^buyt ug- and pse^sras'^U sb.:<-u: ]UOr-,g, iuLncs^ir ^I'ri an 

;$ppF3pnst<" poi>mT oeauaR isssng b&T\jfeiqu,i?5osi« •:>r hy ^ond^m&mjx oi ;m ^i^aehvae 
group o« she suppoff 'Antli sb srasr^s aM as active hydi\>^a:sn or, poiypeptKte L^e^c. 

1$ assay • ELiSA .1 Tltts assay trtsy psrdbfwd by nrs-t ceaiactsng a pciivpepisdi; afsiigerv 
that bes:-^ ■msTiasia^e'd -^n x)hd rappon, ronimcTdy the x^cli of 2 rR.5-:rot^Tsr plat?. 

sx^uji'j '0 ihe sohd aupaon tt^en (ie^x:rmi^5e^i ussng ,3 r^ftihod JtppnjpnxS^tr tor the 
spscifsc csasjc^ion reag«m:., 

d«5crLb?>i ;jbove. tljs remaining protein bm^isng on tl^s suppon as^s ^'l3lcaily 
Ov^ed >v3ib t, iln k -c; ag&nt krsmv]:^ those -jf ^.spjm^r/ ^^^v. ^^^ich 

^npc\ V. ' '-Tj^Hb i^SL. ^^Ivpep^'ae 1^ bs-i i-Kib^k^b wit? s^^pt 

in ■x'v'^ N ' I -(wjd T oire to "-^s asm.*!;'^ "V ^v.'np ^ -^^^ N: oskk 1 a., n d. ^.s t<i--ss:. 

li^Kti ^^^^ i rh '^^TJtivSs' *^^.ft^:rs^d ^ah' ^> thiM^i-^yKr I gerf*^l u 



t^zsr-t r*d-^ f^en r<.t K^isca *bc \oac ^^upoct Vr. aop x^^r^te iS,et^c*.o'~ Tastes? i ^ 
xlct?cni.n 's^sj'^ ort% an^ agent ^Uv^vl,^ vt ?x«-f>p „ * K r'^ueu 

) n r'^, e- --k r K d ^^k ^;^r*iit .V ccr as.- -^n ^'^ni::3>" 
.^^^ ^ ux^fv up in K ^-^ 'ca s -^st^-ud' v.r k p- 

id u ft ^ 1. ■^t^ii nAT^ nvt n ^ i>o -^t '^u l^^m^ v vvmwv^ s, 

po%Tx'P dcLuTtp ^^v^vr f n>. «t c.x^> F"vtkH„^ aim r\xi M. 

CO JBt2 } idXCi^M ''<r v*XK or* ■'j'^sr^aU^ 4>p ^ rat^ S^KC^tx ctfk 
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rasiosctsve *:sf &ar!SSi8« grossi:? or m msym^). Emym^- ptss^ps may geasMSy 

^atssnt ^estns^ * saa^jis Jt^ns'atmg a s^pia, lhai ;<5 three stMaii<i -H' ^auors miv^ 

rait\^ . . , ,c*^^it;wirvi Jiid fa b "sv- rates ^ >>H'^' f->>t>vX Jlo:i> ^ dt^i CD--t<,p^'>nd V sacn 
-xi^^vbs? : J5 off \ aJus for the i^i^t^^rjc 'est rrc-usJ The ^m^-ff \ skj^? en -n^ ;^o: HJt 

. v.\;-a.<. .u.-^j? .XL. J v^^TiT^^e Nwe-5.;u-:^; ^ itut o '^'.j.^j^:'' r^i !^c 
;iniTicc-J:rj^! j'^.i^-p^piid.? i<! *hc ^siR^an? tmstji. ;Hr>.Ji\'-n '■tie jn^m^rx-c < astsctn-s 



^^mp 'ss; Jbnn^i;, i>tk- ctiU of Che ft^e^a^^Jl^s ?o wmch puly^rfiude ;-3 ix^imJ ^jtnr?:er?(ssd 

".lib- ol^u.*l^^ he; r,.2N,-' < ^-^r u . a ^t.-^-'^p <c ^ - ^r^^ccu ^ 
X r xA.-^ t , -^t ' t -it ax - 1-^ ^ t L-n-^%\ T 4t 

Jb n i."? ^- ► r n<^'{ L!* hers n*, Tlis i imj s i^*- 1 o jiuEi^x 



M 

'^^^ nt.* Tv.doir^ \ pirls-^ed. <i2k^ri:^^ ;.'t.nm!^v.c ^sf-^ > \"" i ^^--s-i xtr^^-c 



bv^nc ,^on \n i^Hev, h p-crcjc^xj 1 1 vent x -soi T^^jLL^t i jku^u^-..! 
Tolf»^L.v V x,>.t^Sscn ■f^l^Vk'- k^ iGc ^r'ii«:<\ probxs ^ n^^ i ^\ -n. 
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r^^'^T^^^aais ..a.rurt: ^Itrajs .-Athens, jse Hjrsc, a^l rcrssnm'^. l>r 

vva.^ ^hsr ',3cuu^^ fJterm .L^-'vir.if th.- btfik rh.- cr^K, iaroii|;r a 4^ n^;5?r mm 
boiui \aN tils;:! aa^sj^^ [q ij:;- ^iiltisr*- n.irait; v d convenfcr.«<o^3 .-^^^ Oc* m^; 

-«;ci^os; 'txi: k«u D«sj5 aui:i.5v ^id fcgtiirs^ i;:^; "vSr^lr ^ti.wi ^ 400 . \T3-ix^ii kt.- ^^:[ 
r>e c-iEwr trss? 5.>,a^ ^icn c^sa ?eu nti^ 0 .^^^ ,in-ii^Ds\uir oica^txirute 
'^nt^ T:i>\-^ii ■i^i,\-^T'^ nitrate was then \\mxi\ i.^. ajiJ ^iic ;::^s%pe^t£iJ*t:. 

4 1^ nrii X ^ V rni > Pas!ip;r,.- B5>^S%stims:. ^-an-'m^'ur, MA^ ss.vts^ ;n (jj tiA^ 
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of22{)Esm. 

» Pt.ta I ' six^ 'Vfjite'^ Vt . ..^xt \(A ^s^h^r-n do^c k.e, ^ ft=„v,vr 

In.-qr ".a.-^Bt >^ m ^\ t- Itjuni b '*fer > Tt V u-^ ^ew T't' TV ijite 

15 L \ "5: tJuo is.e irk '.'^no^c 1 h ^\ : 3.w>i'j, ui prx-> itents, n -es ^ns-r *o jr 

numan IF>-v iChsniJccinj m ?B^^^ for s".v-i^;r hours: tm^peuiv^'c Uei^s v^e^"* t^<:r 

bsc-cked PBS contaram^ |WV> Tjass^^Bt Jned iisik no5S> nivRi 
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ir\- serym diluted 1 jWu .u I*li5s.<la*,^ nons^u i^^Ai verura ^v,fe i^cL vw?;,! 

Tlie pLaies x^fete Lbeji incu^saied for rft--o bours 31 reom tempetanire, w;5s.h«^<j and 

dil^suuii us FBS.-5'-;i- fius^fas Grsed fsilk AJier a Cuftber hi.ni.r it^usb&.dc(5s ess: room 
iai5p«ratu?e-, eIic plates wers- -A-asbcd and TMB substrate adoed. Tae rea£«ys5 -va^ 
stops>ed sitcT 20 ni:ii w^jh I N sulfejc acid. Otsncai ticnsifv was dstenKined st 45a run 

givir^g ail OD tv.o fbid ^ai«r rb&Es the msaii OD ti-otrs ijeSk uuiooted iss tnediutn sione, 
puss 3 ^^landard de\-isn.;>s^s, \vs?^ -;0TiS.iii&mi posiUvs 

f:ber fijjss-s,. The ilUcts fK?hvpTOt.ids wer-? loaded csra 3 ^ssbs^ Ebi<;t, Applied 

t?iom iljs 3?rArK> lemduai and astag [?adst;osuj iidmim uh«ETusL^v Tfe anmc ^icia 
se^[uen-cs 'S'as dfi^sfTSimed tot sach noi^psptsd^ by canirfonas the T^sr^tion time '^f rhtj 

"Jsif.^ .;jc^ ^roc^aut^ uascnbcd .sbxHs, J-ia-^s::;^ she ^o^lrAttu* 

t a ■ . \s.p- Pr' . - V,it- \^Ti- W -Wt'- ■\sii - r^rTK^- X^w^ T vr^s )h ^ 

(b I A 5*- V 3i-0k 'Ser> Gl v -^te^Ley-Ata- Leu-Glv-Tlir- Pro- Ala-Pn;- 

tai TsT-T}T^Trp-^Cvr="?ro<}|y-Ola-Pf6'Pl5e^ 
^SEQ.Ll>NO: 5S); 



j^r, , rx ^a^'iH^ ]D NO ^id 

-vt,^ Mir >^ 'n a i-.r ot;^'^*^ tf ' r-i^ . ^ or ^CsKf^r ^ 

vU"^ ft ^'C'-^>-i,?o'e^~. a I -rn n-t; rr^n J ^-ct or ^s;;. cOwirt d to 4 j ^<a' ,%Ak<^ 

(■F«s-<;sptwr Bi<,'^v,^t£-^--;,, j^aatsmed m Bss- Tns praaans bua«r ph ? Poi>'t>eptsd«i 



\«Te 1 '^fi?^ i \i\i€ j*a4he " n the ai'^n-* v-s;snj a? ^ H-?v< 

uiKjrc'fi 0 "t'^erN pba.^ i^pn (■'^rauh ^ n^; Po'ns'? RJ^ -^i^- -i'^ ^ 1'"** Tftjr 

frln».t lit (A,^ at _ 

O 1- Sr 0 'L \s - 'f'^.' 5 \a<* ^ aJt s n ICEi^ 



X --.K vCtKes it, it>'i -,1; ^4 I ^^t£L,ct^cs^ 

I'll. iTin-^ iu ^cqu^-ri." ■r-'- mfiiO^ ^ a.^^ v>tirM„ c>tt . •^'°^o o^o* s 

Tk j^^'s'^ i^jst.,^ 'af'):;e j was 'ol^l to ^t, (.-^lo ii^'^u o 
}fsMn;5orE' Kao*lsaa.v:. shs? prtHciti ns^ n^at yj<;v;{>us^y i.ho*>»'n possess 

mb I. 



wo mm m FVTnmmm'M^ 
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r>\-i^>. 4ad n . .^^11, ^ . , ^ t.^nv^r^. a^j t^e- , j 



^n., .^,.1 1^^, ^^^^^^^^ ^^^^^^^^ ^^^^^^ 



.^tuui' v^ena. i .^.^sw uv,r.v.t 



rSA ..a. ^-^..x.^K .re^<>^ ^^.^ ..n.m.^ exp ^^on a,.:r., lJ.^ 

,^e. .,^.£ j.^,,,^. ^^^^^^ ^ ^^^^ ^^^^ ^^^^^^^ ^ ^ 

^---^ -^v- oiu.^K.-. 

--^^is A^rsoo. .v^, -nr^um.tV i.^.,^,>,, H.r..^^K. . 

'icr.n.jrtet 3. t>^,j<, f,,^^,, ^^^^ ^^^^^^^^^ SEO NV.^, .0 - 

^^u. ..n. .Kr.r.T.^ -w^ TbP.\2A '.vas \>umi Kg a )perm>tem. wish . -si^ur 

74 75,, Ji) haw bsos 



rbR\r. r.>?t\> .ok.^:^ ^^^id t-idpe? .sso t \cs 



4S 

.d..r,tW H :».Vv.. ... ^^^^^^ 

TbRA\ T^it<. i>R,K4, .^>ftA^ rbR^^u^ rbiti^^r.R.A- thra^x >>ra:- 

..-a^ .c. ....n.^ ,,,, ^^^^^^^ ^^^^^^ ^^^^^^ 

.xrr-..cn .H,,,, ~ .^^^ ^^^^^^ ^^^^^^^^^ KNir.^.,.n.. La r., 

r..-.^. .1 .er. .3.h .o.^..ur, .... ..ta^uc .n:.^ .ru.. nun ,..a^ ..tt^ 

>^'ug.xj^u: ^oa ,ta<^,^c u.,. rc.ci.,e .j,, ^^^^^^^^^^^^ ^^^^ 



\u di Tb.^-4-^V^^ S'Et; NC 44)3.-^10 ,o\t,ittM ^-tqi.iVvS rmi 

iru^p, x>NO^ -.^-^a 

iK^5;r ^jfTerent^jfaeti uns nave ^t^n^N as i^eu u r ^ ^'^-.^^ diN<:^^^Kl 

for he «>*4Jinrg ^ . v-;- n- r r- -pj i, ^ ? " ^ u "bn _ j * 
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gtti^ baak as descntved ;$bov£. No homologies wssts fotad to ihe 5' sjid of Tl>H-;9 
(which c^>f5SairiS th£ ?-£:ac*Lvc^ gpsa j-isjidinj; &«m5), attliough die 5' srid --^f TliHOij was 
Riu»i5 ;o be itoscal iq t^e Af, tubercsiiasis c<?sm.nJ ¥2^7, TbH-j2 and 'rbii-33 wert 
Ibutvd te idetrucal so the pw^io^ssly -deBdned iitbercuhsv; sjisett-ois Siemens 
l&">nO and to ibe U. nibcrcaiosii amw^ Y5iK r??sp<;cdve-ly. Ko ^igsiiflciis^r homoUn^es 

Pnssrrv-* phsgemid trom ihis dddmonai ^craensna, '•■ven: u-^ed to :m£ci 5, 
coii XL ■ ] Blue NLRF\ dss^i^rsbeEi ir Sansarook sr ai.. .iw^?r,-2. Lixl^scsKSfi gi i:??i;tjmbi.n;j.iu 

vi'srs ro-n u:4ih.-.ifs on SDS-PAGE ajid trajuftirrift^ to m^rc^cellLslose tUiers.. FUE!jrs 
vv-r» rsscToi *i$,h huraaT^ if ^iihi'r/nic^s? ^ers i ] ajk^tKsr^i r^^sc^3^i^ --vith TbH itid j 
r^sbbsL 5.cfa ■ i.;IO«; or l.::50 iisiuiio«ii s-'ikcuVv-: wsih d^ N-ieniisji^ij 4 Kd p>rtk>n oflacZ 
Sera UKUbsUORS -.vers pertbrmekS to? 2 bom^ as room iemp«r^txjr!? Bovisd antibody was 
iiestfc^ed jc4;\K>r. >-^f "'*-.4rd«J VT\>tem \ subs^^tjer? !;)?po'>^+7t* fism for 



4i 

arai^.n-^^^,^).x,^ ,,ia,^^ «cri t... - .^^^r ^^^ro ^ 

^ r, f^^j _ ^ ^^^^ ^ 

i^^^i 1 ..... ».r-. ^onNr^ . ' ^M. . ! 

. ^ I. tern. . >n .,r. r. sa.j^cTto^. . x ^ o 

des-i r .^^n.t h^^^, i ^ ^ ^^^^^ 



xr. , , ^ ^^^^^^^ ^^^^ ^^^^^^ ^ ^^^^ ^ ^ ^ 

^.ntro. ^^^^^^ ^ ^^^^ 

. ^ . d.r. as .c^h.. . , ^ ^ ^^^^^ ^^^^^^ ^^^^^^ 

^iTbrf ^ , ^^^^^ j^^^ ,^ ^ ^ ^^^^^ 



-a^uM ..c.t^. ^, ^^^^ ^^^^^^^^^^^^ ^^^^^^^^ 

'^^^/^ ^^^^^^^^^ 
V. . .-^ ^s.. , 



,r ^ OS ...p.e* , , ^^^^^^ ^ ^^^^ 



. ^ ^x.^ ^^^^^ ^^^^^^^ ^^^^ ^^^^ ^^^^^ ^ ^^^^^^^^ 



SO- 



JT^j. I * r«.p«ct)v<,, >,tht,^, «^u«i.e. to X V 

Xt* ^J<S X-^^'^ VtS-- vt*-^K. U 

~ l..^ > ^ ^ ^ 

\r n^. ON ^ , , , ^^^^^^ ^ ^ ^^^^ ^^^^ ^^^^^^^ 

^r^4^\U ot^i ^^^^ ^^^^^^^^ 1^^^^^ 



.rr. n.^.^ nt . ^ ^^^^^^^^ 

J .ru ^ ^ ^ ^^^^^ ^^^^ ^ ^ ^^^^^ ^ 

U^^.-.^ o v-r L-e-r?^ Kv,j o cresset pr.H..T. 

ie.r .0 1 ^f. ^^^^ ^^^^^^^ ^^^^^^ 



wo mmi u tK T I v»o 'ni^^s 

SI 

(holler r..i?^^i xo USER- 10 LSER-1 K LSER-^:, L5ER-i:. L$ER- 
l.SRk-:4. l.SER.:J5 UEB^r L Tlte d«terniin«vi T cDNA ..eq^sncej. 
fer i:S£R-liK LSER-Ii, ISER-i"' 1 sFP.'^ s <^ft? -.^ ^ * ^rr» 
bEO ny KG: 2r-24:, r^sp^ci^vdy, wuit the i^>tT>?sp<^«d«jg prM^q^cd itnino acs.i 

SBQ ID NO :4;-2a7. -eswuveh-. ^Hit; aetefrttm«ti ni|j4e«gJh cD^4A 3equm:^s tor 
LSI::R^:s. L5£R-:3. LiER-'-s sa.^ L$ER r sre showTi 3EQ rD NO: :4S05:. 

L^ER-L ;.^HR-:M5ER~4.1SERo. LbHR-. LSe?-^. LSHR-14, LSEE-l% IHFR^r, 
UHF--^ LSER-.V, LSERO:. LSER^:^, L^ERO^, LSEH-^o .^^j iSER^3.^, 
prov5(3eil :n SE^;* ?D NO. Zr'n^r', :t;sD^ct3^«?lv, wuss fee c^^^fYs^pojuUij^ predsiiie^i .siiic^u 
tor LSER^ LSER.^ LSEIU. LSEH-S. LSER-?^ LSER-^S. 
LSER-r. LScR-is*. UER-:0, LSER-:: LriEE-:6. LSER-:^. l.SIR.>) arul l3£K-?0 

- >\A .vu^ft,.^ . ^^siR , .^^c^<ic.. n ,Lv ^ The ^£^eK. 

^:;ompk.r:.... -.f .SBQ ID \0- 23.^^ ..c.a, ^.hc .rn^.o 

.ici-i ^iiinicr>c^ nf SEQ ID NO. 



^\rn \-i v-r^o^'ic.i .k;j\u\ x^sih . -^^Ul^i lxxh TTOfn V; yd uu^tted n^t^s?/, 
^^e.-^O. Jc , r-.^. rxart) . > ^ x ^i, , , ^ ^^^^^^^ 



S2 

f isi^o^to ^at5^^^lL 0+ t^L rem. mrg e^^it cjotiCv. ■,ber'^'>Gan.;* '^JttreU 

ai, RJ^: RDIF' PD[^^ ^ riSf; ^n.' ^1H2 KMr to -^^.tr .<havc 

.^Mscii 0 mi: ^^^ir. jft-v .^.'^l--' aKa'^-Cii <^p-^^%^c (r^Ecn." 



An A? !ieni?rn.i,}si-! i^osvp^raisvk wss isolated froEn :vSo«r^c>,im ptinfsed 
30 T..niJaT<' Ilt^ Jj^':^-; ' !.jL\T„\aDb.. 44 o :^ '■w \, '^i.i^.*t^«-i>s 
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I" r , >^<^^ ir---Tia.i- \ 11 w r TOT ^ { ( 

r ^TrerrN I PtD ^\t-* .o.ated s.d omd 0 e -gvic-fv^K -0 i ^ [T 



..^jrrt. .^.^Vt- M,^.. , VK.. .^^^^ ^ 

'€J.ieure.. ...d s.o^«. s<.rrx >oma.o.N 0 . p^vx..,.^ .c^t:^ie.i .nkno^^n M 
Vvnesoj'^ .> ^i^arToKiaj^s." ^.^m 1/ .^.^^..^■j.i^i.c,^ ^oriv^c .MO-^ MOT i^^J .V'-Vr 
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PTCv:i.>U<> Gear>^J« .T|^jxn.-> U .u^^rc^nn >.<|Lev Sf^w. 

2^^ .^rJ Mi^:v nurd He ni^hj, rek.eu e^-h (>LV- aj::i :o .ncv ^.-ne 

u^^^ ^f. :ut>^^^..u t^^, MO-"^ ..a. .mtK. 1 s^o^ .o^r. x^i.o, j,, c 



eviTt^sj.t' .U.^tT.^;i-s V? ON* .^ft^y-?To^;>;, -rcooir^^ \; 

.'Nw^....>.i.-'iUmel nine n 141 ,ft-^.vr. ^ uitrracme ^il . u-^.^. o^rii^ 

.■^.tM..M.nonofFxoF .aa^^tnr r.e^ , ^ ^-..c^l*,.. uat.<. Scre^^, 



estrsct i'Novsgenj Thi ws^an^ Uhmr.- wst, scs^ts^i with sera ik>iti ssvs?a^ M. 

F^iss] Km^2 fxlsr,^ -''dKt^"-~ru^T^lfi -^itn Msr^. ? r-jxfi:. :-:.u^:,?\r 

Con p^- 0^ 0*'?^.- c.-t^ n^^na. .0\A ^«u^^x*,. v%nh *oic n Trie .-e c-asi^ ei^ei^^kS 

^^^3 1 : .1-^ ji^ x:'-- ^r:. '~4a^d:\-^.^^-om. 

h.-,;x>i^ von? '\., 'o ii'X.kr.o'A^-!, -^.^f^encj.! »Jt.vj(3io!x .^i<^:ll>.;v^' u M 

\vv- c^c ' T! ' ^ t*.^ rex he sm '.o «kuc-«r en-^rec 



ihs dc^Kir* vf ^isr jjit'ut;^^^ 'i?T^5aiS5 ^'^l,^h^v^^ Ir jcc^tstxx ^.GS^nosv ^.L'ts^~?u-i{?riu.«- 

tuij-si;iTitrEMt^ii£d V^sstssrs csnslysis were pt-rrof^ned ^issjig sssttlx'^di^^ IT:™ ajid TT^:. 
Five pT4«-r$ ^pors the hjgb m^^skctaar we;^^h< ^ed.^n -.v^re iGer.uiJiii. i.^di\-sd^j^aiv 

SPOT': L : ^ sre prPMde^i ;n SEQ l"D NO: 339. Mi>:^4] ind 142, r^sp^nvciy. 

nvUlier ?cK,-l nor rhe nv- DN'Aki iuve orev-oiiss\' ^jes?^ siiovv<ji to ^ave iiiuuv sti 5hs 

diagsMsss of M ?ii^m:^fetj sa:l««kfo.. 



uiiDg toiSkV^isa t.jKJva§e rsixtvjf^ !:-n'^io*xjav&. k 



